Performance evaluation of solar air heaters with single and double passess by Sadeghipour, Sakineh
iPERFORMANCE EVALUATION OF SOLAR AIR HEATERS WITH SINGLE
AND DOUBLE PASSESS
SAKINEH SADEGHIPOUR
A Project report submitted in partial fulfilment of the
requirements for the award of the degree of
Master of Engineering (Mechanical Engineering)









I would like to express thanks to Allah, with his blessing in fulfilling my
thesis and sustaining me throughout this research.
I would also like to express my sincere appreciation to my supervisor, Assoc.
Prof. Dr. Mazlan Abdul Wahid, for his invaluable guidance, advices and critics.
Further I would like to appreciate my Co.supervisor, Prof. Amer Nordin Darus for
his encouragement, guidance and patience.
I would like to thank my family members, for supporting and encouraging me
to pursue this degree, and the very genuine appreciation goes to my father and
mother for their immensurable support and love.
My gratitude also goes to all my friends who helped me in preparing this
thesis.
vABSTRACT
Numbers of studies have been carried out on the performance analysis of
single and double pass solar air heaters.  These studies include the design of solar air
heater, heat transfer enhancement , flow phenomenon and pressure drop in duct. In
this thesis, mathematical modeling based on energy analysis for three different
configurations of solar air heater namely single pass with one and two covers and
double pass have been developed.  It was shown that for each collector the energy
balance equations of the components of the collector , at quasi steady state, providing
a 3×3 non linear differential equation.  A code was written to solve the equations by
means of finite difference approach using MATLAB software.  The effect of the
most significant ambient and design parameters such as ambient temperature, mass
flow rate and channel height on the performance of each model was investigated and
compared to each other.  It was shown that the thermal performance of the double
cover single pass air heater in terms of fluid outlet temperature and thermal
efficiency is higher than single cover one and this amount is even higher in case of a
double pass air heater.  It was observed also that the performance of solar air heater
increases as the height of the lower glass cover to the absorber decreases. This fact
was illustrated by introducing a factor of efficiency difference referred to the
efficiency of the collector of a special channel height ratio to the one with the same
height of the two channels.  Finally the numerical simulation was successfully
validated with the published results.  Computed parameters such as efficiency, outlet
temperature and Nusselt number was in good agreement with the existing
experimental and numerical data.
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ABSTRAK
Di dalam kajian yang lalu analisis terhadap pemanas air solar satu dan dua
pass telah banyak dijalankan. Kajian tersebut termasuklah mereka bentak pemanas
air solar, analisis pemirdahan haba, fenomena aliran dan analisa kejatuhan tekanan
dalam sesalur.
Dalam thesis ini, model matematik yang berasaskan analisis tenaga untuk tiga
jenis pemanas air solar telah dibentuk. Dalam kajian ini, telah dibuktikan bahawa
pada setiap pemanas, analisis. Menghasilkan 3×3 persamaan kebezaan yang tidak
linear. Oleh itu, satu program menggunakan MATLAB telah digunakan untuk
menyelesaikan persamaan tersebut. Dalam kajian ini, didapati bahawa suhu bendalir
yang keluar dari pemanas air dua ‘pass’ adalah lebih tinggi daripada pemanas air satu
‘pass’. Juga terdapat disimpulkan bahawa semakin dekat penutup gelas dengan piring
absorber, semakin baik sesebuah pemanas air itu. kajian menunjukkan bahawa
analisis data yang dijalankan dapat dibuktikan menyamai dengan keputusan ujikaji
yang terdapat dalam kajian lalu yang telah diterbitkan. Bebesapa parameter yang
telah diperolehi secasa simulasi seperti keukapan, suhn kelnarar dan nombor Nusselt
didapati bersamaan dengan keputusan yang telah diperolehi secara ujikaji oleh
penyelidik terdahulu.
